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@ Composition stably containing minocycline for treating periodontal diseases. 



@ A pharmaceutical composition stably containing 
minocycline for treating periodontal diseases which com- 
prises minocycline or a pharmaceutically acceptable salt 
thereof and a base composed of a polyhydric alcohol 
containing a magnesium compound. Optionally, the base 
can further contain a water soluble high molecular weight 
compound, ethyl methacrylate/chlrortrimethylammnonium- 
ethyl methacryiate copolymer and its solubilizer. A method 
for treating periodontal diseases comprising topically ap- 
plying the composition to the oral cavity is also disclosed. 
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COj^p ITION STABLY CONTAINING CYCLINE 
FOR TREATING PERIODONTAL DISEASES 

FIELD OF THE INVENTION 
The present invention relates to a composition for 
treating periodontal diseases- More particularly. It 
relates to a composition containing minocycline » one of 
tetracycline antibiotics, in a stable state- The present 
5 invention also relates to a method for treating periodontal 
diseases by using the composition of the present Invention. 

BACKGROUND OF THE INVENTION 
There are several analogous compounds^ in 
10 tetracycline antibiotics including tetracycline per se as 
well as minocycline. Since they are very unstable, various 
studies have been conducted to stably incorporate 
tetracycline antibiotics into pharmaceutical compositions- 
For example, Japanese Patent Laid Open Publication 
15No. 90616/1977 discloses an aqueous . in jectable solution 
wherein teteracycline antibiotics such as oxy tetracycline , 
doxycycline, tetracycline, chlortetracycline or a salt 
thereof is stabilized by chelation with an alkaline earth 
metal compound such as a magnesium compound in an aqueous 2- 
20pyrrolidone solution. Japanese Patent Laid Open Publication 
No. 9^4028/1978 discloses a pharmaceutical composition 
wherein oxy tetracycl ine is stabilized by incorporating it 
with an alkaline earth metal ion, polyvinyl pyrrolidone and- 
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an aliphatic amide. such as ditnethylacetamide and adjusting 
pH to 5*0 to 7.5. Further, U.S. Patent No. 3,335,055 
discloses a m thod for stabilization of t tracycline with 
magnesium. ton and a pyridine derivative such as 

5 isonicotinamlde . 

'However, any prior art relating. to the 
stabilization 'Of minocycline can not be found. 

By .th^ way,, since several years ago, various 
studies have been conducted to utilize tetracycline 

10 antibiotics in the dental field and it has been reported 
that, when minocycline is administered orally to a patient 
with a perioilpntal disease, a, high concentration of 
minocycline in... gingival creyicular fluid (GCF) is attained 
resulting in; good, healing. [J- Periodontal.,, (9), 530-53^.. 

15 (1980)]. Further, recently, it has been reported that, when 
minocycline is . administered orally to a patient with a ^ . .. ^ 
periodontal disease, ^an improved change in gingival 
inflammation, and . subgingival bacteria resulted [J. . 
Periodontal. .:53 (9),- 557-561, (19.82)], 

20 . However, these studies are based on oral. 

administration of minocycline hydrochloride preparations and 
they are . different from topical application of minocycline 7 
per se direc.tly;to a lesion in the oral cavity, for example, 
a gingival . inflammation site. Although it has been reported 
25 that tetracycline can be incorporated with polyethyl- 

methacrylat^':.''or ethylene vinyl acetate to prepare a solid 
composition in the form of strips or fibers to be used for 
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topical appli on to a lesion in the oral cavity such as 
periodontal pockets [J. Periodontal., 53^ (11), 693-699 
(1982) and 5jL (10), 575-579 (1983)], this composition is 
Insufficient for treatment and a composition containing 

5 minocycline which is suitable for direct topical application 
has not been found. 

On the other hand, in order to treat periodontal 
diseases, it is desirable to directly and topically apply 
minocycline to a disease site in the oral cavity such as 

10 periodontal pockets to attain a high concentration of 
minocycline in GCF. However, as mentioned above, 
minocycline is a very unstable substance and no attempt has 
been succeeded so far to stably incorporate minocycline into 
' a phi-rmaceuti cal composition, particularly, that suitable 

15 for topical application. 

Accordingly, it has been requested, particularly in 
the dental field, to stabilize minocycline in a 
pharmaceuti cal composition . 

Under these circumstances, the present inventors 

20 have intensively studied to obtain a pharmaceutical 
composition stably containing minocycline for treating 
periodontal diseases, which is suitable for topical 
application in the oral cavity. As the result, it has been 
found that minocycline can be stabilized by using a 
25 polyhydric alcohol containing a magnesium compound as a base 
of a composition and, among various tetracycline 
antibiotics, only minocycline is stabilized by this specific 
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combination. Further, it has been found that the resultant 
composition is suitable for th treatment of periodontal 
diseas s by topical application thereof in the oral cavity. 

5 THE INVENTION 

One aspect of the present invention provides a 
pharmaceutical composition containing minocycline in a 
stable state, particularly, that suitable for treating 
periodontal diseases, which comprises minocycline or a 
10 pharmaceutically acceptable salt thereof, and as a base a 
polyhycric alcohol containing a magnesium compound. 

In this case, optionally, the base of the 
composition of the present invention which is composed of 
the pclyhydric alcohol containing a magnesium compound can 
15 further contain a water soluble high molecular weight 
compound, a certain methacrylate copolymer and its 
solubilizer and, in such a case, it has been found that 
sustained release of minocycline is resulted. 

Thus, forms of of the present invention 

20 provide a pharmaceutical cor.pcsition suitable for treating 
periodontal diseases which comprises minocycline or a 
pharmaceutically acceptable salt thereof and a base composed 
of the polyhydric alcchol, the magnesium compound, the water 
soluble high molelcular weight compound, the methacrylate 
25 copolymer and the solubilizer. 

The present invention provides a method for 
treatment of periodontal diseases such as gingival 
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inflammation and the like by using the above pharmaceutical 
co'.Tiposition containing minocycline in a stable 
state . 

When the base of the above pharmaceutical 
5 composition of the present invention contains the vater 
soluble high molecular weight compound, it is preferable 
that the base is in the form of a water soluble non-aqueous 
paste • 

Thus, forras of tiie present invention 
10 provide a pharmaceutical composition in the form of a 

water soluble non-aqueous paste which can directly apply 
minccycline to a lesion, for example, an inflammation site 
such as periodontal pockets in the treatment of periodontal 
diseases such as gingival inflammation and the like. Hence is 
15 provided a method for treating periodontal diseases by 
using the paste composition. 

. The above composition containing minocycline in a 

stable state thus provided by the present invention is 
particularly suitable for topical application to a lesion in 

20 the oral cavity, which has not been studied heretofore in 
the prior art, and it can be directly applied to a lesion, 
particularly, a periodontal disease site, for example, 
periodontal pockets. 

Particularly, the composition of the present 

25 invention containing the water soluble high molecular weight 
compound, the methacrylate copolymer and the solubilizer in 
addition to the combination of the polyhydric alcohol, the 
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magnesium c^l^und and minocycline shows sustained release 

Characteristics of minocycline in addition to excellent 
stabilization of minocycline. Further, by incorporating the 
water soluble high molecular weight compound and the 

5 methacrylate copolymer in the composition, adhesion of the 
com^posi tion is improved and th6' active ingredient,- 
minocycline, dissolved in the polyhydric alcohol can be 
maintained in the form of fine particles and, therefore, 
minocycline can be maintained in a high concentration in GCF 

10 for a long period of time, when the composition is applied 
to a periodontal disease lesion such as periodontal pockets. 

Accordingly, by using the composition of the 
present invention for treating periodontal diseases, side 
effects due to oral administration of minocycline such as 

15 those of the digestive system, for example, anorexia, nausea 
and diarrhea, biochemical abnormalities such as thrombo- 
cytopenia and eosinophilla or bacterial change can be well 
prevented and, thereby, the composition is very useful from 
the clinical point of view. 

20 Thus, in preferred forms, the present invention 

provides a method for treating periodontal diseases which 
comprises applying the above composition containing 
minocycline in a stable state to the inside of periodontal 
pockets . 

25 The invention, and forms of it will be further 

explained and exemplified below, with reference to the 
drawings in which: 

Figure 1 is a graph illustrating the time-course of 
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the variation amounts of minocycline released from 
ointments in a sustained release test hereinafter. 

Figure 2 is a graph illustrating the time-course of 
the variation in concentrations of minocycline in 
5 periodontal pockets in a retention test hereinafter. 

Figure 3 is a graph Illustrating the ' time-course of 
the variation in counts of total bacteria in periodontal 
pockets of patients treated by the composition of the 
present invention in comparison with that of patients 
10 treated v/ith a placebo composition in a treatment test 
hereinafter . 

Figure 4 is a graph illustrating the time-course of 
the variation in percentages of m.otile rods and Spirochetes 
in periodontal pockets of patients in the same treatment 
15 test for Figure 3- 

Figure 5 is a graph similar to that of Figure 3 and 
illustrates the results obtained in another similar 
treatment test hereinafter. 

Figure 6 is a graph similar to that of Figure ^ and 
20 illustrates the results obtained in the same test for Figure 
5. 

The magnesium compound to be used in the 
25 pharmaceutical composition of the present Invention may be 
any pharmaceutically acceptable material, for example, 
magnesium chloride, magnesium acetate, magnesium sulfate. 
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magnesium carbonat , magnesium gluconate and the like. The 

magnesium compound can be in the form of its hydrate. 

Particularly, magnesium chloride is preferred. In general, 

the magnesium compound is used in an amount of 0.5 to 10 /S 
5 by weight, preferably, 1 to 5 J by weight based on the total 

weight of the composition to obtain improved stabilization 

of minocycline. 

As the polyhydric alcohol, there can be used 

glycerin, ethylene glycol, dlethylene glycol, propylene 
10 glycol, dipropylene glycol, hexylene glycol, 1,5- 

pentsnediol, 1,3-butylene glycol and the like. These 

polyhydric alcohols can be used alone or in combination. 

For stabilization of minocycline, glycerin is particularly 

preferred . 

15 Minocycline used in the composition of the present 

invention may be in the form of the free base or its acid 
addition salt with a pharmaceutically acceptable acid such 
as hydrochloric acid, sulfuric acid, trichloroacetic acid 
and the like. From the point of view of the pharmacological 

20 effect, minocycline can be incorporated into the composition 
in an amount of up to 15 % by weight, usually, 0.1 to 5 ? by 
weight based on the total weight of the composition, 
calculated as the free base thereof. 

Generally, the composition of the present 

25 invention is in the form of viscous liquid or paste wherein 
minocycline is incorporated into a mixture of the magnesium 
compound and the polyhydric alcohol. Although the 
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composition c^^^contain up to several pe^^Knts of water, It 
is desirable that th composition is in the form of a non- 
aqueous system in view of the stability of minocycline. 
Accordingly, the preferred pharmaceutical 

5 composition of the present invention is that containing up 
to 15 S by weight (calculated ajs the free base) of 
minocycline or its pharmaceutically acceptable salt based on 
the total weight of the composition in the base composed of 
the polyhydric alcohol containing 0,5 to 10 % by weight of 

10 the magnesium compound based on the total weight cf the 
composition. The more preferred composition is that 
containing 0.1 to 5 % by v;eight (calculated as the free 
base) of minocycline or its pharmaceutically acceptable salt 
based on the total weight of the composition in the base 

15 composed of the polyhydric alcohol containing 1 to 5 % by 
weight of the magnesium compound based oh the total weight 
of the composition. 

The particularly preferred composition of the 
present invention is the ncr.-acueous paste containing 0,1 to 

20 5 5 (as the free base) by weight of the free base of 

minocycline or minocycline hydrochloride based on the total 
weight of the composition in the base composed of glycerin 
containing 1 to 5 ? of magnesium chloride based on the total 
weight of the composition. 

25 As described above, optionally, the composition of 

the present invention can contain the water soluble high 
molecular weight compound and, further, the methacrylate 
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copolymer the solubilizer in the base, In addition to 
the oombinatlon of minocycline, the polyhydric alcohol and 
the magnesium compound. Particularly, the preferred 
composition of this second aspect of the pres nt invention 

5 comprises a mixture of minocycline or a pharmaceutically 
acceptable salt thereof, the polyhydric alcohol, the 
magnesium compound and the water soluble high molecular 
weight compound, and a mixture of the methacrylate copolymer 
and the solubilizer. 

10 As the water soluble high molecular weight " 

compound, there can be used those soluble in the polyhydric 
alcohol, for example, polyvinyl pyrrolidone, polyvinyl 
alcohol, carrageenan, locust bean gum, guar gun, 
hydroxyethyl cellulose, xanthan gum, tragacanth gum, 

15 starches, succinoglucan and the like. They can be used' ^ 
alone or in combination. Particularly, hydroxyethyl 
cellulose is preferred for stabilization and sustained 
release of minocycline. In the composition of the present 
invention, particularly, the sustained release type 

20 composition, the water soluble high molecular weight 

compound together with the polyhydric alcohol preferably 
forms a gel and, in order to form a gel, the compound ishotild 
show suitable thickening effect. In this regard, it is 
preferable to used the water soluble high molecular weight 
25 compound in an amount of 0.2 to 1 0 ? by weight based on the 
total weight of the composition. 

The methacrylate copolymer used in the preferred 



- 11 - 



01 84389 



second aspect 



the present Invention Is 



m 



hyl 



methacrylate/chlorotrimethylammoniumethyl methacrylate 
copolymer. This copolymer Is commercially available under 
the trade name of Eudragit RS. It is considered that the 
copolymer maintains minocycline dissolved in the polyhydrlc 
alcohol in the form of fine . particles and, in this regard, 
it is preferable to use the copolymer in an amount of 0.5 to 
10 % by weight based on the total weight of the composition. 

The solubilizer used is preferably Immisible with 
the polyhydrlc alcohol. Examples of the solubilizer Include 
esters of lower polyhydrlc alcohols having 2 to 4 carbon 
atoms and lower fatty acids having 2 to 4 carbon atoms such 
as triacetin, tributyrin, ethylene glycol diacetate and the 
like and esters of lower alcohols having 2 to ^ carbon atoms 
and dicarboxyllc acids having ^ to 10 carbon atoms such as 
diethyl sebacate, diethyl phthalate, dibutyl phthalate, 
dlisopropyl adipate, dibutyl succinate and the like. * They 
can be used alone or in combination. Particularly, 
triacetin is preferred. The solubilizer can be used in an 
amount of 5 to 25 % by weight based on the total weight of 
the composition. It has been also found that the stability 
and sustained release of minccycline can be further improved 
by using the methacrylate copolymer and the solubilizer in a 
weight ratio of the copolymer : the solubilizer of from 1 : 
2 to 1 : 25. 



aspect of the present invention is in the form of viscous 



Generally, 



the composition of the above second 
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liquid or te wherein minocycline is incorporated into a 
mixture of the polyhydric alcohol, the water soluble high 
mol cular weight compound and the magnesium comp6und, and 
the m thacrylate copolymer and the solubllizer are further 

5 incorporated into the resultant mixture. Likewise, in this 
case, although the composition can contain up to several 
percents of water, it is also desirable that the composition 
is in the form of a non-aqueous system in view of the 
stability of minocycline- Therefore, the composition of the 

10 second aspect of the present invention has the following ' 
formulation. '* 
Minocycline or its salt 0.1 - 5.0 wt ? 

Water soluble high molecurar 

weight compound 0.2 - 10.0 wt $ 

Magnesium compound 0.5 - 10.0 wt % 

Solubllizer 5.0 - 25.0 wt % 

Methacrylate copolymer 0.5 - 10.0 wt. J 

Polyhydric alcohol remainder 

The preferred embodiment of this formulation is as 

follows. 

20 

Minocycline hydrochloride. 0.1 - 5.0 wt % 

Hydroxyethyl cellulose 0.2 - 10.0 wt $ 

Magnesium chloride , 0.5 - 10.0 wt % 



Triacetin 5.0 - 25.0 wt 



Eudragit RS 0.5 . io,0 wt % 

25 

Glycerin remainder 

The pharmaceutical composition, of the present 
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invention can^^ prepared according to a conventional 
pharmaceutical technique. For example, the desired 
composition can be prepared by dissolving the magnesium 
compound in the polyhydric alcohol and then jaddfng 
minocycline or a salt thereof to the resultant mixture. If 
necessary, heating can be effected. Optionally, otiher 
ingrediients which have no adverse effect on stabilization of 
minocycline, for example, ethanol, isopropanol and noriionic 
surfactants may be added. Particularly, in case that the 
base is prepared without using the methacrylate copolymer, 
by addition of the above water soluble high molecular weight 
compound in an amount of 0.2 to 3 % by weight based on the 
weight of the polyhydric alcohol to prepare the -composition 
in the form of a water soluble non-aqueous paste, 
stabilization of minocycline is further improved and 
application of the composition is facilitated.- 

The pharmaceutical composition of the present' 
invention containing the water soluble .high molecular weight 
compound, the methacrylate copolymer and the solubilizer can 
be also prepared according to a conventional pharmaceutical 
technique. For example, the magnesium compound and the 
water soluble high molelcular weight compound is dissolved 
in the polyhydric alcohol and added thereto minocycline or a 
pharmaceutically acceptable salt thereof to obtain a 
mixture. A solution of the methacrylate copolymer in the 
solubilizer is separately prepared and it is added to the 
above resultant mixture to obtain the desired composition. 



- 14 - 01 64389 

If nec^^ry, h ating can be effected at, for example, ^0 to 
200^0. The preparation of the composition can be llmitisd to 
this and the order of addition, of th^e ingredients canvb:e 
appropriately changed. 

5 The method for treating periodontal disees.es with.-^ 

the composition of the present invention can be condudtefl; by 
topically applying the composition to a periodontal . disease 
site in the oral cavity according to. a known manner. .. In 
general, the composition is. applied in such an amount that 

10 the daily dosage, of minocycline is 1 to 30 mg (as; the fre^/ 
base) for an adult human patient and the composition can be 
applied daily or weekly, although, it depends on degree- of 
periodontal diseases to be treated. 

. The following Examples, and Experimental and - 

15 Clinical Tests further illustrate the present invention' in 
detail but are not to be construed to limit the scope • 
thereof. 

Example 1 

Ingredients . a 

20 Minocycline 0.1- 
Magnesium chloride 0.5 
Glycerin 99, H 

Magnesium chloride was dispersed and dissolved in 
glycerin and then minocycline was added to the resulti:ng 
25 mixture to obtain the desired composition of , the present.- 
invention. 

■ Example 2 
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Minocycline hydrochloride 3.0 
Magnesium chloride 5.0 
Glycerin 92.0 
5 According to the same manner as described in 

Example 1, the desired ppmposltion was prepared. 
Example 3 

Ingredients / wt % 

Minocycline 1.0 
10 Magnesium acetate r 1.0 

Ethylene glycol 98.0 

Accoircing to the same manner as describee in 
Example 1, the desired composition was prepared. 
Example ^ 

15 Ingredients wt % 



Minocycline hydrochloride 5.0 
Magnesium sulfate 2.5 
Propylene glycol 97.5 

According to the same manner as described in 
20 Exar-ple 1, the desired ccxposition was prepared - 

Exarnple 5 

Ingredients wt % 



Minocycline hydrochloride 5.0 
Magnesium chloride 5,0 
25 Glycerin 89.0 
Hydroxyethyl cellulose 1.0 

Hydroxyethyl cellulose and magnesium chloride were 
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dispers d ^^glycerln and dissolved by heating at 100®C. 
After dissolution, the mixture was cooled to 50^0 and ' 
minocycline hydrochloride was added to the mixture, the 
mixture was homogeneously stirred to obtain the desired 
composition. 

Example 6 

Ingredients wt 



Minocycline hydrochloride 3-0 
Hydroxyethyl cellulose ^-0 
10 Magnesium chloride 5.0 
Xr-i ac.e-tl n 2 . 0 

Eudragit RS 2,0 
Glycerin 

Hydroxyethyl cellulose and magnesium chloride were 
15 dispersed in glycerin and dissolved by heating at 100*'C. 
After dissolution, the mixture was cooled to 50°C and 
minocycline hydrochloride was added to the mixture and 
homogeneously stirred. A solution of Eudragit RS in 
triacetin was separately prepared and the solution was added 
20 to the above resultant mixture to obtain the desired 
composition. 

Example 7 

Ingredients wt % 

Minocycline hydrochloride . - i.o 

25 Carrageenan 

Magnesium acetate 5-0 
Diethyl sebacate 10.0 
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•Eudragit RS . . ^ '° 

Glycerin "^^'^ 

Aeeording to the same manner as described In 
Example 6, the desired composition was prepared. 
5 Example 8 

Ingredients wt_|^ 
Minocycline hydrochloride 3.0 
Xanthan gum 3-0 
Magnesium sulfate --^ 
10 Diethyl phthalate 

Eudragit RS . ^ 

Ethylene glycol . ''^•^ 

According to the same manner as described in 
Example 6, the desired composition was prepared. 
15 Experimental Tests 

As mentioned above, according to the present 
invention, minocycline is stabilized by using the polyhydric 
alcohol containing the raagnesiua: compound or further 
containing the water soluble high molecular weight eoripound, 
20 the methacrylate copolymer and the solubilizer as the base, 
which has not been used heretofore in the prior art for 
stabilization of minocycline. This stabilization effect of 
the present invention can be demonstrated by the following 
tests - 

25 (1) Stabilization test of minocycline (No. 1) 

According to the foraulations shown in Table 1 , 
various compositions containing either minocycline 
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hydrochloride or tetracycline hydrochloride were prepared 
and stored at ^lO'C. After storage for 1 month or 3 months, 
the antibiotic activity of each composition was determined 
according to the procedure as described in the Japanese 
Antibiotics Standard Annotate (1982) and the residual rate : 
of activity ($) was calculated' from the initial activity of 
the antibiotic. The results are shown in Table 1. 
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As shown in Table 1, stabilization of minocycline 
can be attained by the combination of the polyhydric alcohol 
with the magnesium compound and only minocycline is 
specifically stabilized by this combination. 

^ Further, with regard to Composition Nos . 1 to 3 in 

Table 1 , the amounts of minocycline (MC) and ^- 
epiminocycline (^^-EMC) which is the main decomposition 
product of minocycline were determined by HPLC according to 
the procedure described in J. Chromato. Sci., J^, 93-101 

10 (1978). The results are shown in Table 2. In Table 2, the 
values represent the relative proportions {%) of the amount 
determined by HPLC to that initially added to the 
compositions . 

Table 2 

15 Compc" Immediately After 

siticn No. after 3 months 

preparation at ^0° C 

MC i|-EMC MC i|-EMC 

1 95.9 3-^ 32.6 28.5 

2 93.2 k.n 6,8 5.6 
20 3 99.2 0.7 98.9 1.0 

As shown in Table 2, in Ccnposltion Nos. 1 and 2 
wherein the magnesium compound is not used in combination 
with the polyhydric alcohol, the proportion of minocycline 
to ^-epiminocycline is about 1 : 1 by storage at i40°C for 3 
25 months and the total amount of both compounds is remarkably 
decreased in comparison with the amount of minocycline added 
to the composition. Accordingly, it is considered that 
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mlnoeyclin further converted into other decomposition 

products. In contrast to this, minocycline is scarcely 
decomposed in Composition No. 3 which is the coroposi tion of 
the present invention and, therefore, it is considered that 

5 conversion thereof into other decomposition products is 
scarcely taken place in the composition of the present 
invention. Thus, it is clear that minocycline is stabilized 
by combination of the magnesium compound and the polyhydric 
alcohol according to the present invention. 

(2) Stabilization test of J.inccycline (No. 2) 
According to the same manner as in the above 
stabilization test (No. 1), stability of minocycline in the 
composition of Example 6 and the control compositions cf the 
formulations shown in Table 3 (no triacetin and Eudragit HS 

15 were formulated) were tested. The results are shown in 
Table ^, 

Table 3 

Ingredients C ontrol Composition Nos. 

1 2 ~T 



20 



wt % 



Minocycline KCl 3 3 * 5 

Hydrcxyethyl cellulose i| * H l| 

Glycerin 93 88 

Distilled water - - 88 

Magnesium chloride - 5 5 



- 22 - 



01 84389 



ble H 



Residual Rate (?) Example Control Compoqi tiona 
6 1 2 " 3 

JlO C for 1 month 99 59 98 35 

UO«»C for 3 months 97 99 l6 

5 ., . . . ^ . ■ 

As is seen from Table ^, the composition 

containing the water soluble high molecular weight compound 

and the magnesium compound shows improved stabilization of 

minocycline and, when the methacrylate copolymer and the 

solubilizer are added to such a composition, the resultant 

10 

also shows improved stabilization of minocycline. 

In addition to this, as described above, it has 
been found that the composition of the priesent invention 
containing the water soluble high molecular weight compound, 
the methacrylate copolymer and the solubilizer in 
combination with the polyhydric alcohol and the magnesium 
compound has sustained release characteristics and can 
maintain a high concentration of minocycline in a disease 
site for a long period* of time. The following tests show 
sustained release characteristics and retention of 

20 

minocycline in a disease site. 

(3). Sustained release characteristics 
Each 200 mg of the composition of Example 6. and 
the above control composition 2 was dispersed in 20 ml of 
distilled water and the dispersion was incubated at ST.^'C. 

25 

The time-course of the variation in the amount of 
minocycline dissolved was determined by HPLC technique. The 
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results are ^il^wn In Figure 1 . 

As is seen from Figure 1, the composition 
containing the water soluble high molecular weight compound , 
the methacrylate copolymer and the solubilizer shows 
5 sustained release characteristics of minocycline. 
(i4) Retention of minocycline 

Each of the composition of Example 5 and the above 
control composition 2 was applied in an amount of 50 
mg/tooth to periodontal pockets of three patients (male, 29 
10 to ^2 years old) and concentrations of minocycline in GCF 
were determined at 1 , 3. 7 and 2^4 hours after application. 
The results are shown in Figure 2. 

As is seen from Figure 2, the composition of 
Example 6 maintains a high concentration of minocycline in 
15 GCF for several hours. Thus, it is clear -that the 

composition containing the water soluble high molecular 
weight compound, the methacrylate copolymer and the 
solubilizer in combination with the polyhydric alcohol, 
magnesium compound and minocycline has long lasting 
20 pharxacolcgical effect- By the way, when a composition 
ccntaining. 3 J of minocycline hydrochloride in white 
petrolatum was subjected to the same test, no release of 
minocycline was observed. 

Clinical Tests 
25 Recently, it has been considered that a 

periodontal disease, particularly, periodontitis is caused 
by bacterial infection. That is, it has been understood 
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that per^^sntltls Is an inflammatory disease wherein 
deposition of dental plaque and calculus is initially 
observed and then bacteria per se or ftetabolites thereof in 
dental plaque and calculus are spread from the gingival 
periphery to a deep region and that gram negative, anaerobic 
rods are predominant causative bacteria of periodontitis. " 

Accordingly, in order to treat a periodontal 
disease, plaque control for removing dental plaque and 
scaling for removing dental calculus have been employed as 
an incipient treatment. However, these procedures are 
insufficient, and it is clear that removal of causative 
pathogenic bacteria is a direct causal treatment. 

Thus, the pharmaceutical composition stably 
containing minocycline of the present invention was directly 
applied to periodontal pockets by ml crosyrlnge and the 
variation of total bacteria therein was observed as follows. 

(1 ) Test 1 

(a) Protocol 

The minocycline containing composition of the 
following formulation was prepared and topically applied to 
periodontal pockets of patients with a periodontal disease 
(female 5, male 5) by a mlcrosyringe in an amount of 50 
mg/tooth. One day, two days and one week after application, 
bacterial flora in periodontal pockets were observed 
morphologically. Likewise, as a control, a placebo 
composition of the same formulation but containing no 
minocycline was applied and the variation of total bacteria 
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counts in perlWontal pockets were observed, 
(b) Formulation 

wt ? 

Ingredients 

Minocycline hydrochloride 3'° 
5 Magnesium chloride hexahydrate 5.0 

1 5 

Hydroxymethyl cellulose 

90.5 

Glycerin 

(c) Results 

By taking the sum of the total bacteria in the 
10 pericQontal pockets of all the patients in the control group 
before applying the composition as 100 %, the variation of 
the sum of total bacterial counts in the periodontal pockets 
of all the patients in both control and test groups were 
calculated. The results are shown in Figure 3- 
j5 Likewise, variation of motile rods and 

SDircchetes . which are considered to be good Indicators of 
periodontitis, of the patients in both control and test 
groups were observed. The results are shown in Figure H . 

As is seen from the results shown in Figures 3 and 
20 4. the pharmaceutical composition stably containing 

minocycline of the present invention remarkably reduces 
total bacterial counts and percentages of motile rods and 
Spirochetes in periodontal pockets and its effect is long 

lasting . 
25 (2) Test 2 

According to the same manner as in Test 1, the 
following compositions were tested. 
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A) Composition of Example 6 (referred to as 
35 MINO sustain d rel ase) 

(B) Above control composition 2 (referred to 
as 3% MINO solution) 

(C) Composition having th same formulation as 
that of Example 6 provided that no 

5 minocycline was added (referred to as placebo 

sustained release) * • . ^ 

(D) Composition having the same formulation aSfc 
that of control composition 2 provided that 
no minocycline was added (referred to as 
placebo solution) 

The variation of the sum of total bacterial county 

10 in the periodontal pockets is shown in Figure 5 and the 

variation of motal rods and Spirochetes is shown in Figure 

6. As is seen from Figures 5 and 6, the composition of the 

present invention remarkably reduces total bacterial counts 

and percentages of motile rods and Spirochetes in 

15 periodontal pockets and its effect is long lasting. 

(3) Test 3 ' 

Further, the effect of the composition of the 
present invention on particular conditions was clinically 
tested as follows. 
20 Case 1 

The above prepared minocycline containing 
composition of Example 1 was applied to a periodontal pocket 
around the left upper molar teeth site of a patient with 
gingival inflammation (female, 32 years old) once every two 
25 days for 2 weeks. Likewise, the above placebo composition 
was applied to the right upper molar teeth site. Although, 
before the application, the gingival index of the patient 
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was 2 and the th of the pocket was 6 mm, the gingival 
index was reduced to. 1 and the depth of the pocket was 
reduced to ^ mm in the site where minocycline containing 
composition applied to. In contrast to this, in the site 
5 where placebo composition applied to, no change was 
observed. 

Case 2 

According to the same manner as in Case 1, the 
minocycline containing composition of Example 5 and the 
10 placebo composition were applied to a patient with gingival 
inflanination (female, 5^ years old) once every week for 2 
weeks. As the result, the gingival index was reduced from 2 
to 1 and the depth of the pocket was reduced from 5 mm to ^ 
mm. In contrast to this, no change was observed in the site 
ISwhere the placebo composition was applied to. 
Case 3 

Brushing and scaling were performed for a patient 
with alveolar pyorrhea (male, ^0 years old). However, 
conditions such as pus discharge and the like were not 
201mproved. Then, the above minocycline containing 

composition of Example 1 was injected to the lesion. One 
week after injection, no pus discharge was observed and 
conditions were remarkably improved. 
Case U 

25 The above minocycline containing composition of 

Example 1 was topically applied to a patient with acute 
gingival Inflammation and pain (female, ^6 years old) once a 
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day for 3 days. As the result, pain was mitigated and 
redness and swelling of gingiva were disappeared. 

No side effect was observed during treatment of 
these cases. 

ThuSt the pharmaceutical ccmpcslticn of the 
present invention remarkably improves clinical conditions of 
periodontal diseases and provides a useful method for 
treatzient of periodontal diseases. 
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CLAIMS : 

1. A pharmaceutical composition stably containing 
minocycline for treating periodontal diseases which 
comprises minocycline or a pharmaceutical ly acceptable 
salt thereof and a base composed of a polyhydric alcohol 

5 containing a magnesium compound. 

2. A pharmaceutical composition according to claim 

1 wherein the composition contains 0.5 to 10% by weight 
of the magnesium compound based on the total weight 
10 of the composition. 

3. A pharmaceutical composition according to claim 

1 or claim 2, wherein the magnesium compound is at least 
one selected from magnesium chloride, magnesium acetate, 
15 magnesium sulfate, magnesium carbonate, magnesium gluconate 
and a hydrate thereof. 

4. A pharmaceutical composition according to any one 
of the preceding claims, wherein the polyhydric alcohol 

20 is at least one selected from glycerin, ethylene glycol, 
diethylene glycol, propylene glycol, dipropylene glycol, 
hexylene glycol, 1 , 5-pentanediol and 1,3-butylene glycol. 

5. A pharmaceutical composition according to any one 
2 5 of the preceding claims, wherein the base composed of 

the polyhydric alcohol containing a magnesium compound 
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furth^^includes a wat r solubl high molecular weight 
compound, ethyl methacrylate/chlorotrimethylammoniumethyl 
methacrylate copolymer and a solubiliser. 

5 6- A pharmaceutical composition according to claim 

5, wherein the composition contains 0,2 to 10% fay weight 
of the water soluble high molecular weight compound 
based on the total weight of the composition - 

10 7* A pharmaceutical composition according to claim 
5 or claim 6, wherein the composition contains 0.5 to 
10% by weight of ethyl methacrylate/chlorotrimethyl^ 
ammoniumethyl methacrylate copolymer based on the total 
weight of the composition. 

15 

8. A pharmaceutical composition according to any one 
of claims 5 to 7, wherein the composition contains 5 
to 25% by weight of the solubiliser based on the total 
weight of the composition. 

20 

9. A pharmaceutical composition according to any one 
of claims 5 to 8, wherein the solubiliser is at least 
one selected from esters of lower polyhydric alcohols 
and lower fatty acids, esters of lower alcohols and 

25 dicarboxylic acids, triacetin, tributyrin, ethylene 

glycol diacetate, diethyl sebacate, diethyl phthalate, 
dibutyl phthalate, diisopropyl adipate and dibutyl succinate 
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10. A ^^B^maceutical . composition according to any one 
of claims 5 to 9, wherein the weight ratio of the meth- 
acrylate copolymer : the solubiliser is in the range 

of 1 : 2 to 1 : 25. 

.11. A pharmaceutical composition according to any one 
of claims 1 to 4 wherein the base further includes a 
water soluble high molecular weight compound. 

12* A pharmaceutical composition according to claim 

11, wherein the composition contains 0.2 to 3% by weight 
of the water soluble high molecular weight compound 
based on the weight of the polyhydric alcohol. 

13. A pharmaceutical composition according to any one 

of claims 5 to 12, wherein the water soluble high molecular 
weight compound is at least one member selected from 
the group consisting of polyvinyl alcohol, polyvinyl 
pyrrolidone, carrageenan, locust bean gum, guar gum, 
hydroxyethyl cellulose, xanthan gum, tragacanth gum, 
starches and succinoglucan. 

14. A pharmaceutical composition according to any one 
of the preceding claims, wherein the composition is 

in the form of a non-aqueous system. 



15. A pharmaceutical composition according to any one 
of the preceding claims, wherein the composition contains 
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0.1 to 15% by weight of minocycline based on the total 
weight of the composition. 

16. A pharmaceutical composition according to claim 
5 1 wherein minocycline, preferably in an amount of 0.1 

to 5% by weight based on the total weight of the^ composition 
is incorporated into a said base composed of glycerin 
contaning magnesium chloride, preferably in an amount 
of 1 to 5% by weight based on the total weight of the 
10 comjposition • 

17. A pharmaceutical composition according to claim 
2, wherein the composition comprises: 
Minocycline hydrochloride 0.1 - 5.0 wt % 

15 Hydroxyethyl cellulose 0.2 - 10.6 wt % 

Magnesium chloride 0.5 - 10.0 wt % 

Triacetin 5.0 - i25.0 wt % 

Eudragit RS 0.5 - 10.0 wt % 

Glycerin remainder. 

20 

18. A method of making a pharmaceutical composition, 
comprising mixing minocycline or a pharmaceutical ly acceptable 
salt thereof with at least a polyhydric alcohol and 

a magnesium compound, to make a composition according 
2 5 to any one of the preceding claims. 



19. A method of making a composition ia'ccording to claim 
5, wherein minocycline or a pharmaceutical ly acceptable 
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salt thereof is incorporated in to a mixture of the 
polyhydric alcohol, the magnesium compound, the water 
soluble high molecular weight compound, ethyl methacrylate/ 
chlorotrimethylammoniumethyl methacrylate copolymer 
5 and a solubiliser. 

20. A method according to claim 19, wherein the minocycline 
or a pharmaceutically acceptable salt is mixed with 
a base composed of the polyhydric alcohol, the magnesium 
10 compound and the water soluble high molecular weight 
compound, and a solution of ethyl methacrylate/chloro- 
trimethylammoniumethyl methacrylate copolymer in the 
solubiliser. 

15 21. Use in medicine of a composition according to any 
one of claims 1 to 17. 

22- Use of a composition according to any one of claims 
1 to 17 for the treatment of periodontal disease. 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 6 
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